The public university is a peculiar mix of features of corporations, public office, and the legacy of a tradition of federalism and academic freedom. Hence its programming information, understood as the primary management tool, requires a specific approach. This article (on the nature of the study) discusses the challenges of research by referring to selected participating (action research) carried out in the course of the implementation of information technology (IT) projects at the Warsaw University of Technology in the years 201315. Computerization of university is a complex, ongoing process, which depends on many factors, limited all kinds of regulations that requires making the right decision at every stage. The introduction of standardized and business processes is expensive and associated with organizational changes. However, it brings benefits in terms of new technologies, reduce operating costs and increase flexibility to respond to changing external conditions. Informatics is a dynamic process, that usually lasts as long as the organization works and develops. Organization and her environment are changing, it requires to adapt hardware and software solutions [2] .
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The specificity of public universities and its operation
The university is a public institution that shall carry out the functions of research, educational, social, and cultural. It is a campus in which the students are educated, the future elite of society, and research center and Advisory Committee. Public school "functions at the same time according to the laws and rules of the market. Thus inherently significantly differs from both entities only public and only business entities. In addition fulfill, special social role full genetic centuries University tradition, which means specific relationships with a very wide range of stakeholders" [10] .
Higher education environment and environmental guidelines
The university operates in an environment of higher education according to the rules that are defined by the provisions, mainly higher education act. They shall be governed by formal rules and environmental guidelines, for example, The Conference of Rectors of Academic schools in which are the subnational initiatives of the universities in Poland. They have an impact on government documents and regulations. An example is "The developdevelopment of higher education Strategy 2010-2020-environmental project" [12] , which together with the other public suggestions reflected in the "Programme for the development of higher education and science for the years 2015-2030" [5] developed by the Polish Ministry of Science and Higher Education.
The document contains guidance in directions of the development of higher education and science, in particular aspects of improving the quality of education and adapt it to the needs of society, improve the quality of research, changes in organization management and financing, and increasing the impact on the environment (social, economic, and international).
In each of these aspects, this paper puts a strong emphasis on cooperation with foreign institutions. In accordance with the guidelines of the Warsaw University of Technology (WUT), their essential internal documents have developed.  The Mission of the Warsaw University of Technology, which outlines the vision plans and their implementation within the framework of the education and research, taking into account the needs and directions of the development of society in conjunction with the prosocial university tradition,  The Statutes of the Warsaw University of Technology, setting out the General principles of the functioning and organization of the College,  The Warsaw University of Technology Development Strategy up to 2020, that indicates the development in four key areas of its activities: education, research and the commercialization of research results, the university's interaction with the environment, organization and management.
Formal conditions  legal
In addition to the environmental conditions, the WUT is a public entity and subject to the legal rules in this sector. It is required to conduct its business in accordance with the applicable legislation. Specific public finance act is here applicable, the financing of science and public procurement act. These are the tools of state bodies for the proper and effective management of public assets. A specific role that organizes and, unfortunately, limits the freedom of action, is the if public procurement act, which serves the implementation of purchases of goods and services subject to the requirement for competitiveness.
Measurement of competition
"The market economy is associated with competitiveness, and this also applies to higher education" [1] . Universities compete in our quest for the best candidates for the students, the best scientists, most grants, etc. "The competitiveness between them occurs not only in the field of science and teaching, but also in services to the economy, government, nongovernmental organizations" [3, p. 74] .
Despite operating in a college environment, under which the universities and their faculties receive a financial subsidy from the state budget to carry out statutory activity, at the same time, work in the sphere of the market economy must meet its rules. They are forced to compete with other universities for students. The competition takes place in multiple dimensions (the attractiveness of studies, conditions of the student life, the scholarships, the university's position, attractiveness directions and ability to acquire interesting and well paid job, the possibility of doctoral studies and subsequent career, international exchanges, technological advancement, professional internships, etc.).
The competition is so much stronger, as nonpublic universities also participate, which often have a close, very business, profile. They are not constrained by provisions relating to public bodies and are better prepared to compete.
Competition in the field of education, but rather to obtain the greatest number of students, is so important that universities receive special subsidy depending on the number of students. In the context of the demographic decline, it is important because the acquisition of students becomes increasingly difficult.
In the research on the competition, in addition to private universities, there is the typical research centers that specialize in specific segments of the science. Competition in the field of research affect the number of obtained orders from the economy, which entails financial benefits and creates prestige.
The tradition of university
Independence and university tradition are still carefully cultivated in the public schools. This is the legacy that integrates academic life and is an important cultural message in shaping personality. It strengthens the academic community and affects the image and prestige of the social [10] . It is believed that "centuries-old tradition of the university is one of the highest forms of civilization achievements of humanity. (…) Public school gets so to twofold challenges. First, keep the tradition. (...) Secondly, social expectations about a high level of social aspiration to achieve individual and collective" [3, p. 78] .
Tradition manifests itself in many aspects of university life, affects the implementation of the activities and processes helps to fill cultural functions, whether educational opinion-makers. It is the most important and natural part of the university's brand. Tradition makes college life richer and fuller, but processes and the scope of the operation of the colleges make students little susceptible to change. This is particularly important in the reorganization and optimization of processes and the implementation of modern information technology (IT) solutions, which has a significant impact on the ability of universities to the modern trends of development and their pace.
Public reporting
The university similar to every other public entity is required to report to the public information and the parent institutions in terms of statutory activity, financial reporting, statistics declarations, and notices of public contracts. In the past five years, recognizing the need to increase the efficiency of management and financing of higher education, in accordance with the "Programme for Development of Higher Education and Research for the years 2015-2030" [5] , by the Polish Ministry of Science and Higher Education requires from college even wider reporting of business activity  substantive (e.g., human resources, degree courses, and scientific achievements) and on the economy of their own (e.g., investments, the properties owned, and their use).
Support is a nationwide system of POL-on. If the university is bigger and has a more complex structure and the degree of independence the departments is greater, it is more difficult to perform these duties. In order to meet the vital importance of building a uniform system of reporting within the framework of an integrated IT systems that supports the management of the institution.
The university as the office, or public duties
Although it sounds iconoclastic in the context of university traditions, the current rules make the university, as a public body, to officially adopt the typical functions and behaviors. It is committed to customer services, which are mainly students, to administrative proceedings in accordance with the laws of the duties and tasks of public entities, to provide public information about their business. Such behavior also determines the shape and functioning of IT resources.
The university is required, for example, in accordance with the law on IT for bodies pursuing public tasks, for sharing your secure electronic inbox, meeting the standards defined by the proper Minister of Information Technology. Similarly, the university is obliged to carrying out the public information bulletin.
Cooperation with the environment
Cooperation may be considered at several levels. An important element of it is tracking the fate of graduates. This can lead to cooperation (technical, industrial, economic, educational) between alumni and employers who employ them and university, from which both parties will benefit.
Cooperation with the economic environment drives and inspires research centers, including public universities, to undertake specific research directions. It ensures that specific productions problems are solved, new technologies are implemented, the modern materials are developed.
Cooperation with the business environment brings benefits to the university, in addition to the financial prestigious. In the university environment, specialized centers are created, whose job is to seize the handle of the process of commercialization of research results. An example is the WUT Innovation Management and Technology Transfer's Centre  financed from the resources of the European Union.
The university as a corporation, or conditions in the management and development
Higher public college is essentially a nonprofit institution (perhaps in a limited range of provisions to make money on the services, but as a whole must develop to cover the costs of activities and development), though organizationally it reminds economic corporations, especially those traditional, heavily burdened with fixed costs related to infrastructure and an extensive staff and social services.
Meanwhile, the competitive position is always connected with the possibilities of development. In the light of the described significant fixed costs, the challenge is an appropriate change in the approach to the management of the university. It is
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Way forward is particularly centralization of common services, including IT, because it prevents the dissipation of the cost of services, which "do not see" and the efficiency of their supply is low. This is in conflict with a natural devolution to conduct of education and research. Finding a solution to this conflict, which is possible, promotes the latest trends of economic development, putting emphasis on a pedestal intellectual capital and innovation, which should be introduced with caution "using the concept of A. Giddens" -traditional school is orientated towards the past, where the words of the past in the form of ritual and symbolic policy has overwhelming influence on the present or future control task 'be harnessed' through the prism of the burden of the past. "(…) Therefore, the space of traditional teachings with such difficulty is critical of modernization, commercialization and technicality" [4] . Organization of faculty autonomy means that the current environment management solutions are characterized by a high level of decentralization and, in the field of IT solutions, a variety of technologies and standards.
The level of standardization is, unfortunately, quite different from the minimum to ensure that the university economically justifiable to support its activities. The main problems are:  too high baskets the maintenance and development of IT systems on a scale of universities and limited ability to control funds allocated for this purpose,  restrictions on the exchange of data between departments and access to current data,  uncontrolled from the level of IT center redundant data,  insufficient quality of IT services resulting from the lack of a mature and modern organization to support these services,  the lack of a clear determination and consistent application of standards, especially in the absence of a definition of corporate architecture resources and IT services,  duplication of functionality in different systems,  diverse and, in most cases, insufficient level of security of information and communication systems, resulting from the absence of homogeneous and consistent safety standards,  limited ability to implement initiatives in the field of information and communication services for the coverage beyond a single frame of the faculty of the university,  limited ability to planning development systems of information and communication services from a level of university [11] .
Fulfilling the role of the college, among others, is the use of IT, which is crucial to improve both the quality and efficiency of the implementation of tasks and the attractiveness of the services provided by universities.
One of the elements that have an impact on the final effect of the implementation and use of IT is an organization of information services departments, their location in the universities structure, and processes and cooperation with its administrative, teaching, and scientific units, for which IT support built the implemented processes.
Ordering the organization in the use of IT services, which are changes in the entire public administration, aimed at stepping up electronic caller's service projects and the exchange of electronic information, including replacing paper document with an electronic document. Process of change also enforces the external environment, in the form of, among others, various reporting, taking into account the requirements of inter-operability.
In addition to the environment and determinants of university activities that are shown earlier, the following are the characteristics of the challenges in the IT field, in particular for e-Government and eservices.
Selected items of the document "State 2.0"
The key to the success of the changes in the organization of the conclusions come from a report of the Ministry of Administration and Digitization of The report "The State 2.0.". A new start for eGovernment (2012) [7] . The report had two goals.
First of all, a synthetic information on the status of implementation of projects relating to information technology and digitalization. Second, it presented guidelines for further action in the field of computerization and digitization of Polish, with a particular focus on the development and improvement of eGovernment.
A large part of the irregularities in the computerization of the different fields of activities and the implementation of individual projects has its origin in the incorrect assignment of roles. In particular, this applies to projects in which the departments of computer science take over all roles, including owner, or principal unit of competent in matters of organization and management and legally responsible. Meanwhile, remember that process owners need to see the entire string action and then detail the role of IT in the process, and reasonable information is able to define and supervise only one who this information needs. It is so processes in public entities (colleges) and services they provide.
The owner of each process should be so no programmer, but substantively engaged employee who really is responsible for the process. Passive attitude of the people actually responsible for the area of the organization that leads mostly to define requirements and abnormal business justification, as well as the excessive costs of computerization. The same quality of IT projects leading to the creation of information systems and computer scientists, not choosing IT specialist, but experts in the field. They have knowledge on purpose facing the organization (the report "The State of Web 2.0", 2012).
The Program Integrated Informatization of The State (PZIP)
PZIP [6] is a strategic document that describes the actions of the government's efforts to provide the public with high-quality electronic public services. The objective of the program is the preparation of a coherent, logical, and efficient information system of the state, delivering e-services at national and European level, in an efficient manner in terms of quality and cost.
The program will provide the cooperation of existing and new information and communication systems of the public administration, while eliminating redundant functionality yet. By filling the objectives PZIP will measure the percentage of citizens and businesses benefiting from e-government services, and the level of user satisfaction [6] .
The document stresses that the "current process of computerization of island characterized by solutions that match the needs of the various sectors of public administration, however, did not provide sufficient interoperability of systems, which could have a negative impact on the implementation of eservices. In the light of the above, it has become necessary to introduce a new instrument for planning and coordination of information technology for public entities, that is, established by resolution of the Council of Ministers" [6] (The Program Integrated the State Informatization, 2014). The essential thing that it lacks of is that it does not deal with the place and the role of the departments IT services in organization.
There is no reference to the issue of the standardization organization, which can be a source of failure in maintaining and implementing next IT tools in the longer term. In particular, this may cause further construction of isolated systems supporting only a single business process, so that the later integration is more labor-intensive and expensive [8] .
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The same is true in many universities. IT support, pursue almost isolated cells in basic units of the University, using a variety of solutions, would not ensure interoperability, which leads to a different support similar processes.
Meanwhile, the integrated computerization is based on four pillars:  Logical and efficient circulation of information that makes the administration to help the citizen (in the university, employee or student) in the execution of his/her obligations to the state or the university and assisted him/her in carrying out his/her aspirations. Computerization is, therefore, subordinated to the circulation of information.  Focus on the processes and services it provides, rather than on projects. The owner of each process is a public authority (the university) by an official body, which is really responsible for the contacts on the lines of the state's citizen (student).  Transparency and effectiveness in expending public funds. All selected and implemented solution must guarantee the best possible results to relationship effort involved.  Technological neutrality, which ensures that access to services and supplies for administration (university) is not restricted to use technology and results only from the functional needs. Selection of solutions provides the possibility of future changes to the IT solution provider, if the cooperation with the present does not guarantee the fulfillment of the expectations of the public site [6] .
State Enterprise Architecture: support for interoperability of public administration
Development of European Reference Architecture for Interoperability [15] is a project layer to increase the interoperability of pan-European and the development of corporate architecture of the Polish State (increasing cross-border and cross-sectoral stocktaking exercise interoperability Polish solutions), including the use of already existing solutions, in accordance with the EIRA. In both cases, it is assumed that the main tool would be the uniform description of electronic public services in the EU (architectural construction blocks).
The effects of the project are:  electronic public services: a common methodology and terminology of the description of services, their components and interfaces, and the rules for the exchange of data between services,  to facilitate the design and construction of services using other solutions reduce costs,  discovering candidates for shared services, solutions available for re-use; comparing solutions to optimize them,  the reference architecture for interoperability for the segment,  increase compliance solutions with national and the European Interoperability Framework [15].
Given the above challenges in mind, the university should have up their sleeve approved plans to computerize in view of the annual and multiannual basis, forming the basis for a consistent build an integrated information system. Its construction should be based on proven solutions and experiences of implementing them. This requires having a strategy (hereinafter the strategy) together with the appropriate organization covering both project management and systems maintenance after deployment.
A major concern is the financing of such projects. Analysis of National Operational Program indicates that it will be possible to obtain resources on, for example:  support consolidation processes (Operational Program Knowledge, Education, and Development -POWER),  the modernization of ICT infrastructure in organizational units (Operational Program Infrastructure and Environment, themed objective No. 6  preservation of cultural heritage and the development of cultural resources).
In the framework of the III priority axis of an Operational Program Knowledge, Education, and Development (POWER) will be able to:
 provide education at a higher level, corresponding to the needs of the economy, Figure 2 . The vision of the integrated system (source: own elaboration)
 enhance the quality of doctoral studies and provide their participants with appropriate directions,  increase openness and international mobility in higher education,  improve the quality of teaching and the development of management systems on college campuses.
In the framework of the operational program Digital Poland deliver objectives such as, how to build effective and user-friendly e-services, including the area of science and higher education.
In the framework of the II Investment Project of the Operational Program, the following will be possible by Digital Poland:  digitization of learning resources and create interactive electronic services, for example, students, researchers, entrepreneurs, public administration,  creation of services and applications that use epublic services and public sector information.
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The vision of the integrated system in WUT Fig. 2 shows the architecture of the integrated system, which in the rest of the article will be approached by the example of the Warsaw University of Technology. The vision of an integrated system is presented based on layers, of which the construction, modernization, development, and maintenance can be reasonably independent, but which eventually will consist on the system, to ensure the provision of scheduled services on a given level, complying with the requirements, resulting, for example, modern technologies used by students, security policy (including providing continuity), or legal requirements.
There are no obstacles to attach to such a model of the architecture additional modules, especially if you have previously set out clear principles of construction based on the concept of enterprise architecture. Enterprise architecture is understood as an arrangement of business processes and it infrastructure according to the logic that reflects the requirements for the integration and standardization of the operating model [8] and may be considered as a tool to support strategic decision making in response to the formulated previously possible paths of action. Enterprise architecture models have a wide range of applications. The following are most commonly used:  the matching of information technology to strategic objectives of the organization,  removal of reengineering redundant and inefficient business processes,  an integrated approach to the creation of processes and information systems,  change in management (including strategic change, and transformation of the organization) and development of the organization [14] .
In order to ensure systematic procedures for corporate architecture frameworks for enterprise architecture are used. They should provide a coherent description of the organization; methods at the level of principles, strategic objectives, business processes, data, software systems, technical infrastructure and provide a conceptual apparatus for your enterprise architecture [14] .
The purpose of the construction of an integrated system for the University will be support service processes as a result of the implementation of modern architecture, and not the hardware platform and the system. This is consistent also with the new prospect of EU funding, focusing on the effects of systems but not on their construction.
The integrated system will provide both transactional, interactive and informational services.
In accordance with the above, the vision of an integrated system for the college shall be based on the following layers:
 the platform as a member of the integrity of the organization's solutions used, from which the quality and reliability depends on access to all other services. Never so much service were dependent on this layer, in particular when using a class cloud computing solutions,  integrating security in both business processes and functional requirements (including the law), and the organization. In particular, the major problem to be solved is the identity management and access, also due to the provision of services using a variety of technologies,  knowledge management as a support to the implementation of the strategy, vision, mission, education, scientific research and university management through sharing: relevant data and their sections, applications and systems, based on the competences of human teams,  information services, as the bilateral channel, universal communications based on a variety of modern technologies and personalize the needs of stakeholders.
The key to the success of the construction of an integrated system is to provide mechanisms for the supervision of information services in the University and the use of quality indicators, which in the longer term should ensure the implementation of identified priorities, at a constant optimization costs of IT services. For informatization, which should support the implementation of processes in organization, that means the need to systematically modify deployed solutions, as well as search for new, more efficient and effective for organization [2] . According to above make the universal nature of the proposed vision of architecture.
The initial stage of computerization on the example of the Warsaw University of Technology (WUT)
In accordance with the vision of the integrated system as shown in Fig. 3 , and the Warsaw University of Technology informatization strategy until 2020 [11] , the University has consistently built integrated information platform. The SAP system in addition to a collection of functional modules are used as resource tools (e.g., Data Exchange Bus, Business Warehouse).
Built the platform we are motivated by the following idea -data entered once and at the source, and all reports will be generated from a single location-data warehousing in SAP BW. Each implementation is carried out in a formula as a separately project involving the information services of the University, specialized external companies and numerous teams of users with different units and organizational cells WUT [10] .
Strategic considerations of informatics
The implementation of information technology in universities, an organization that works with complex environment in the legal conditions and, in particular, in a business environment based on compete-tion, with the financial uncertainty is high risk.
As a result of the implementation of it projects, services should ensure availability and continuity, be widespread and expected by users of the service.
The success of the organization depends on a number of factors, and you have to base it on an efficient organization knows your business processes, well know management, equipped with appropriate information technologies. A particular role in developments should be served by an information technology strategy. Strategy affects the other strategies and policies of the university, and, , marks lines of action out in a strict role and place it services in your organization, with well-appointed measures success.  development plans adopted as a result of the analysis,  IT projects,  priorities (to restrictions, especially financial) and gradually achieve the appropriate level of implemented services using infrastructure and IT tools. The complex structure of actions requires ongoing commitment to solving the problems to find such a program information technology to ensure the sustainable development of organizations.
The achievements will be evaluated using strategic indicators of information technology. In particular, the implemented services should support the processes and functioning of information technology should take place in accordance with the principle of minimizing the risk.
The management of information technology is complex, because in any case you need decision-making include:
 priorities, but restrictions and so manage financial for example (maintenance systems their own or also develop them?),  resources (decisions: growth the competence of the teams and the level of employment),  the availability of services and their continuity and, above all, their quality (what to adopt service level agreement, after all, dependent on many factors).
It should also be aware of the limitations of the competence of the project teams and the teams responsible for the exploitation, provide resources and training time so, primarily with significant changes of functional requirements, entailing changes in technology. Do not forget about standards, held with the aid of control non-functional requirements, in order to use an existing, familiar and infested solutions for sufficient flexibility.
We must also remember that each project forces the organizational changes, resulting in an even process optimization, which is reflected for example. in the need to update the procedures -this is so the area decision, but formal in nature.
Any decision can significantly change the status quo, while going beyond the limitations. Decisions should therefore be based on the analysis, using the knowledge in the organization, adopted standards, the experience of teams and the methodologies and good practices.
At the same time it is important to establish measures and indicators, in order to set the cycle control the quality of service, which may be the only thing an objective assessment of the results achieved.
Decision-making requires knowledge in the organization. In accordance with [8, When making decisions, also on the IT services, most often we meet with two categories: selection and prediction. In addition to these two main categories of decision-making issues many types of decision-making purposes, such as:  planning, 
Summary
Computer science is a flow of decisions based on knowledge of the teams and the determination of the management. IT services is not only providing technical platform, but enforcing the relevant organizational operation.
Computerization of universities should take into account the cooperation with platforms of public entities and should take into account the recommendations of the relevant documents as well. Informatization strategy should be realized in the project approach, making use of the available resources of the university, as well as in the framework of EU programme, taking into account the obligation to ensure the sustainability of the results of the projects.
Decisions that are need to take at each stage of the implementation of the information technology, should be supported exploiting the methodologies and other good practices, in particular the analysis of the pre implementation, which is the beginning of any decision. A prerequisite for the implementation of changes is the regularity of building solutions, project after project, based on the organization [13] .
